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This paper provides three perspectives on long-run growth rates of labor productivity (LP) and of multi-factor
productivity (MFP) for the U. S. economy.   It extracts statistical growth trends for labor productivity
from quarterly data for the total economy going back to 1952, provides new estimates of MFP growth
extending back to 1891, and tackles the problem of forecasting LP and MFP twenty years into the
future.
The statistical trend for growth in total economy LP ranged from 2.75 percent in early 1962 down
to 1.25 percent in late 1979 and recovered to 2.45 percent in 2002.  Our results on productivity trends
identify a problem in the interpretation of the 2008-09 recession and conclude that at present statistical
trends cannot be extended past 2007.
For the longer stretch of history back to 1891, the paper provides numerous corrections to the growth
of labor quality and to capital quantity and quality, leading to significant rearrangements of the growth
pattern of MFP, generally lowering the unadjusted MFP growth rates during 1928-50 and raising them
after 1950.  Nevertheless, by far the most rapid MFP growth in U. S. history occurred in 1928-50,
a phenomenon that I have previously dubbed the “one big wave.”
The paper approaches the task of forecasting 20 years into the future by extracting relevant precedents
from the growth in labor productivity and in MFP over the last seven years, the last 20 years, and the
last 116 years.  Its conclusion is that over the next 20 years (2007-2027) growth in real potential GDP
will be 2.4 percent (the same as in 2000-07), growth in total economy labor productivity will be 1.7
percent, and growth in the more familiar concept of NFPB sector labor productivity will be 2.05 percent.
The implied forecast 1.50 percent growth rate of per-capita real GDP falls far short of the historical
achievement of 2.17 percent between 1929 and 2007 and represents the slowest growth of the measured
















































































































































                                                           












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Producer Durable Equipment
Information and Communications Technology1954:Q4 ‐ 1964:Q2 ‐ 1972:Q1 ‐ 1978:Q2 ‐ 1987:Q2 ‐  1996:Q3 ‐
1964:Q2 1972:Q1 1978:Q2 1987:Q2 1996:Q3 2007:Q4
1.  Real GDP (Y) 3.68 3.78 3.65 2.73 2.88 3.06
2.  Real GDP per Capita (Y/N) 2.28 1.96 1.70 1.37 1.85 1.74
3.  Hours per Capita (H/N) ‐0.39 ‐0.27 0.05 0.11 0.53 ‐0.42
4.  Output per Hour (Y/H) 2.68 2.23 1.64 1.26 1.32 2.16
5.  Hours per Employee (H/E) ‐0.49 ‐0.48 ‐0.65 ‐0.28 0.20 ‐0.34
6.  Employment Rate (E/L) 0.01 ‐0.08 ‐0.04 ‐0.03 0.11 0.04
7.  Labor‐Force Participation Rate (L/N) 0.08 0.29 0.73 0.41 0.21 ‐0.12
8.  Working‐Age Populatoin (N) 1.40 1.82 1.95 1.36 1.03 1.32





1. Output per hour 1.47 2.51 2.48
2.   Capital deepening 0.77 1.13 0.87
3.      ICT  0.46 1.09 0.60
4.         Hardware  0.25 0.60 0.27
5.         Software  0.13 0.34 0.19
6.         Communications 0.07 0.15 0.13
7.      Other 0.31 0.04 0.28
8.   Labor quality  0.27 0.26 0.35
9.   Aggregate MFP  0.43 1.13 1.26
         Contribution of:  
10.      ICT 0.29 0.76 0.47
11.         Computer Hardware 0.12 0.19 0.09
12.         Semiconductor Hardware 0.09 0.45 0.22
13.         Software 0.04 0.08 0.11
14.         Communications 0.04 0.04 0.04
15.      Other  0.14 0.37 0.79
16.  Sum of ICT Contribution (3+10) 0.75 1.85 1.07
17.  Share of ICT in Total (16/1) 0.51 0.74 0.43
18.  Memo:  ICT Investment as % of GDP 2.67 4.19 3.95
       Nominal Value‐added Shares of:
18.   Computer Industry 1.10 1.50 1.01
19.   Semiconductor Industry 0.40 0.90 0.61
20.   Software Industry 1.00 2.40 2.60
21.   Communications Industry 1.50 1.90 1.31
22.   Other Sectors 96.40 94.20 94.97
 
      MFP Annual Growth Rate in:  
23.   Computer Industry 11.00 12.80 8.84
24.   Semiconductor Industry 27.20 49.80 33.64
25.   Software Industry 4.20 3.70 4.30
26.   Communications Industry 2.40 1.90 3.29





Percentage points, annual rate1959‐ 1973‐ 1995‐ 2000‐
1973 1995 2000 2006
 
1.  Private Output 4.18 3.08 4.77 3.01
2.  Hours worked 1.36 1.59 2.07 0.51
3.  Average labor productivity 2.82 1.49 2.70 2.50
4.      Contribution of Capital Deepening 1.40 0.85 1.51 1.26
5.         Information Technology 0.21 0.40 1.01 0.58
6.         Non‐information Technology 1.19 0.45 0.49 0.90
7.      Labor Quality 0.28 0.25 0.19 0.31
8.      Multi‐factor Productivity 1.14 0.39 1.00 0.92
9.          Information Technology 0.09 0.25 0.59 0.38
10.        Non‐information Technology 1.05 0.14 0.42 0.54
11.  Contribution of Information Technology 0.30 0.65 1.60 0.96





Years Output Labor Capital MFP
1891‐1913 4.48 2.68 4.46 1.26
1913‐1928 3.13 1.10 2.84 1.51
1928‐1950 4.08 0.67 0.86 3.36
1950‐1964 3.51 1.16 3.18 1.75
1964‐1972 4.18 1.85 4.52 1.53
1972‐1979 3.70 2.34 3.63 0.98
1979‐1988 3.06 1.47 3.40 1.01
1988‐1996 2.92 1.47 2.38 1.18
1996‐2007 3.60 1.15 2.82 1.95
Old Data
Years Output Labor Capital MFP
1891‐1913 4.43 2.92 3.85 1.14
1913‐1928 3.11 1.42 2.21 1.42
1928‐1950 2.75 0.91 0.74 1.90
1950‐1964 3.50 1.41 2.89 1.47
1964‐1972 3.63 1.82 4.08 0.89
1972‐1979 2.99 2.38 3.46 0.16
1979‐1988 2.55 1.09 3.35 0.59
1988‐1996 2.74 1.74 2.26 0.79
Difference between New and Old Data
Years Output Labor Capital MFP
1891‐1913 0.05 ‐0.24 0.61 0.12
1913‐1928 0.02 ‐0.32 0.63 0.09
1928‐1950 1.33 ‐0.24 0.12 1.46
1950‐1964 0.01 ‐0.25 0.29 0.28
1964‐1972 0.55 0.03 0.44 0.64
1972‐1979 0.71 ‐0.04 0.17 0.82
1979‐1988 0.51 0.38 0.05 0.42






Labor Capital non‐Adj Labor Capital Adj
Years Output Hours Stock MFP Composition Composition MFP
1950‐1964 3.70 1.03 1.99 2.36 0.27 0.43 1.66
1964‐1972 4.22 1.68 3.27 2.05 ‐0.01 0.53 1.54
1972‐1979 3.69 2.19 3.09 1.23 0.00 0.45 0.78
1979‐1988 3.15 1.63 3.06 1.08 0.33 0.60 0.15
1988‐1996 2.97 1.32 1.98 1.44 0.42 0.50 0.52
1996‐2007 3.32 0.84 2.47 1.95 0.23 0.53 1.19
BEA Data
Years Output Labor Capital MFP
1950‐1964 3.51 1.16 3.18 1.75
1964‐1972 4.18 1.85 4.52 1.53
1972‐1979 3.70 2.34 3.63 0.98
1979‐1988 3.06 1.47 3.40 1.01
1988‐1996 2.92 1.47 2.38 1.18
1996‐2007 3.60 1.15 2.82 1.95
BLS minus BEA
Years Output Labor Capital MFP
1950‐1964 0.19 ‐0.13 ‐1.19 0.62
1964‐1972 0.04 ‐0.16 ‐1.25 0.52
1972‐1979 ‐0.01 ‐0.15 ‐0.54 0.26
1979‐1988 0.09 0.16 ‐0.34 0.07
1988‐1996 0.05 ‐0.15 ‐0.40 0.26







  1913‐28 1928‐50 1950‐64 1964‐72 1972‐79
1.  Denison Composition Adjustment for Hours 0.39 0.42 0.18 0.19 0.14
2.  Denison Composition Adjustment for Education 0.57 0.62 0.60 0.67 0.75
3.  Denison Composition Adjustment for Age, Gender 0.11 0.02 ‐0.06 ‐0.45 ‐0.47
4.  Alternative Education Adjustment 0.49 0.48 0.54 0.71 0.84
5.  Alternative Total Labor Composition Adjustment
     (equals line 3 + line 4) 0.60 0.50 0.48 0.25 0.37





Labor Composition,  Reweight Back‐Cast  Effect of Add  Add  Total
Equipment BLS Comp Variable GOPO Highway  Capital
3‐to‐1 Adjustment Retirement Capital Capital Adjustment
  (1) (2) (3) (4) (5) (6)
1891‐1913 ‐0.29 ‐0.97 ‐‐‐‐ ‐‐‐‐ ‐‐‐‐ ‐0.97
1913‐1928 0.09 0.31 ‐‐‐‐ ‐‐‐‐ 0.35 0.66
1928‐1950 0.27 0.92 0.86 0.14 0.18 2.09
1950‐1964 0.32 1.33 ‐0.98 ‐0.12 0.29 0.52
1964‐1972 0.72 1.64 ‐0.64 ‐0.09 0.24 1.15
1972‐1979 0.75 1.41 ‐0.21 ‐0.07 ‐0.12 1.00
1979‐1988 0.18 1.89 ‐0.16 ‐0.05 ‐0.23 1.45
1988‐1996 0.47 1.56 0.22 ‐‐‐‐ ‐0.08 1.70






for Changes in Capital Composition, Variable Retirement, and Highway/GOPO Capital,    Add Labor Add Capital Add  Add GOPO Total Impact
Standard Composition Composition Variable and Highway of Labor and Capital
Inputs Adjustment Adjustment Retirement Capital Adjustments
  (1) (2) (3) (4) (5) (6) = (5) ‐ (1)
1891‐1913 1.26 0.92 1.23 1.23 1.06 ‐0.20
1913‐1928 1.51 1.10 1.01 1.01 0.89 ‐0.62
1928‐1950 3.36 3.02 2.72 2.45 2.35 ‐1.01
1950‐1964 1.75 1.48 1.06 1.37 1.32 ‐0.43
1964‐1972 1.53 1.53 1.00 1.21 1.16 ‐0.37
1972‐1979 0.98 0.98 0.52 0.59 0.65 ‐0.32
1979‐1988 1.01 0.68 0.08 0.13 0.22 ‐0.79
1988‐1996 1.18 0.77 0.27 0.20 0.18 ‐1.00
1996‐2007 1.95 1.72 1.19 1.25 1.25 ‐0.70
1891‐2007 1.79 1.50 1.25 1.25 1.19 ‐0.60
Source:   Data Appendix  
 




















Total NFPB Total NFPB Total NFPB
  Economy Sector Economy Sector Economy Sector
   Output (Y) 2.93 2.38 2.40
Components
   Output per Hour (Y/H) 1.79 2.23 2.02 2.48   1.70 2.05
   Hours per Employee (H/E) ‐0.13 ‐ 0.54   ‐ 0.10 
   Employment Rate (E/N) 0.05 ‐0.13   0.00
   Labor‐force Part. Rate (L/N) 0.02 ‐0.21   ‐ 0.20 
   Working‐age Population (N) 1.19 1.24   1.00
Related Variables
    Aggregate Hours (H) 1.14 0.36 0.70
   Household Employment (E) 1.26 0.90 0.80
   Labor Force (L) 1.21 1.04 0.80
   Output per Capita (Y/N) 1.74 1.14   1.50
Decomposition of NFPB Labor Productivity Growth
   Output per Hour 2.23 2.48 2.05
      Capital Deepening 0.96 0.87 0.85
         ICT 0.71 0.60 0.60
         non‐ICT 0.25 0.28 0.25
      Labor Quality 0.32 0.35 0.15
      Multi‐factor Productivity 0.96 1.26 1.05
         ICT 0.50 0.47 0.45
         non‐ICT 0.45 0.79 0.60
Share of ICT Investment in GDP 3.69 3.95 4.00
    
Sources:   See Data Appendix and text discussion
 
2000:Q4‐2007:Q4 2007:Q4‐2027:Q4
Table 10
Actual and Predicted Growth Rates of Components of Real GDP
Actual for 1988‐2007 and Projected for 2007‐2027
and Related Variables, Total Economy and Nonfarm Private Business Sector
1987:Q4‐2007:Q4
Actual  Actual  Projected 